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(57) Provided is a ball joint which enhances a sealing 
performance between a boot seal (4) and a ball shank 
(1) and which can maintain this sealing performance 
even during swinging motion of the ball shank (1) with 
respect to a holder (2), making it possible to completely 
prevent intrusion of dust and muddy water into a ball re- 
ception portion (20) of the holder (2). The ball shank (1) 
is provided with a flange portion (13), with a tapered sur- 
face (1 6) inclined with respect to an axial direction of the 
ball shank (1) being formed on the flange portion (13). 
The boot seal (4) is constructed of an annular fixation 
portion fixed to the holder (2), an annular seal portion 
(42) tightening a shaft portion (10) of the ball shank (1) 
and held in press contact with the flange portion (13). 
The seal portion (42) has a side lip portion (48) corre- 
sponding to the tapered surface (1 6) of the flange portion 
(13) and protruding so as to diverge obliquely, the side 
lip portion (48) being held in press contact with the ta- 
pered surface (1 6) when the seal portion (42) is attached 
to the shaft portion (1 0) of the ball shank (1 ). 



Fig. 3 
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Description 

TECHNICAL FIELD 

[0001 ] The present invention relates to a ball joint that 
is used in a suspension arm portion, a transmission con- 
trol portion or the like of an automobile to form a link 
mechanism, and more specifically, to an improvement 
for preventing intrusion of dust or the like from the outside 
into a gap between a holder and a ball shank swingably 
and rotatably engaged with each other. 

BACKGROUND ART 

[0002] Conventionally, a ball joint of this type is con- 
structed of a ball shank having a ball portion attheforward 
end thereof and a ball reception portion embracing the 
ball portion; the ball portion and the ball reception portion 
are held in sliding contact with each other through the 
intermediation of a very slight gap, whereby the ball 
shank can freely swing within a fixed angular range with 
respect to the holder, and free rotating motion is possible 
around the axis of the ball shank. 
[0003] In a ball joint constructed as described above, 
when dust intrudes into the gap between the ball portion 
of the ball shank and the ball reception portion of the 
holder, the sliding surfaces of the two components are 
flawed, which leads to premature wear. Further, smooth 
movement of the ball shank with respect to the holder is 
impaired; in view of this, a boot seal is conventionally 
mounted between the ball shank and the holder, thereby 
preventing intrusion of dust from the outside into the gap 
between the ball portion and the ball reception portion. 
Further, this boot seal also provides a retaining space 
for lubricant such as grease; by retaining lubricant within 
the boot seal, grease is constantly supplied to the sliding 
contact surfaces of the ball portion and the ball reception 
portion, making it possible to maintain smooth ball shank 
movement for a long period of time. 
[0004] A conventionally known boot seal is disclosed 
in Japanese Utility Model Registration No. 2574530. As 
shown in Fig. 4, a boot seal 100 is formed of a rubber- 
like elastic material, and there are integrally provided an 
annular fixation portion 1 02 fixed to a holder 1 01 , an an- 
nular rib 104 attached to a shaft portion of a ball shank 
103, and a seal main body portion 105 connecting the 
fixation portion 102 and the rib 104 to form a retaining 
space for lubricant. An annular mounting groove 106 is 
formed in the shaft portion of the ball shank 1 03, and the 
rib 104 is fitted into the mounting groove 106, thereby 
preventing the boot seal 100 itself from slipping down 
with respect to the shaft portion of the ball shank 1 03 at 
the time of swinging of the ball shank 103. Further, on 
top of the rib 104, there is provided upright a cylindrical 
dust lip 107; the dust lip 107 is fitted onto the outer pe- 
ripheral surface of the shaft portion of the ball shank 1 03, 
and the forward end thereof is in press contact with the 
shaft portion. That is, the dust lip 107 tightens the shaft 



portion of the ball shank 1 03 by a radial shrinking force; 
the forward end portion of the dust lip 1 07 and the outer 
peripheral surface of the shaft portion are held in intimate 
contact with each otherto thereby form a sealing surface, 
5 thereby preventing leakage of lubricant filling the retain- 
ing space of the boot seal 1 00 and intrusion of dust into 
the ball reception portion of the holder 1 01 . 
Patent Document 1 : Japanese Utility Model Registration 
No. 2574530 

DISCLOSURE OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0005] However, in this conventional boot seal, no lip 
for forming a sealing surface is provided on the rib fitted 
into the mounting groove of the ball shank; the rib is pro- 
vided solely for the purpose of preventing the boot seal 
from slipping down, and the formation of the sealing sur- 
face between the boot seal and the ball shank depends 
substantially solely on the dust lip. Thus, when the ball 
shank swings, and a tensile force is applied to the dust 
lip from the seal main body portion side, the contact sur- 
face pressure between the forward end of the dust lip 
and the ball shank is reduced, and the sealing perform- 
ance of the dust lip is liable to be impaired. In particular, 
when, as in the case of an automotive suspension struc- 
ture or the like, the ball joint is used in a portion which is 
liable to be exposed to a muddy water environment and 
in which the repetitive movement frequency of the ball 
shankis high, a very high sealing performance is required 
of the boot seal, and the conventional boot seal cannot 
meet the requirement to a sufficient degree. 
[0006] Further, the dust lip tightens the ball shanksole- 
ly in the radial direction, so when the ball shank swings 
and a tensile force is applied to the dust lip from the seal 
main body portion side, the dust lip is liable to be dis- 
placed in the axial direction of the ball shank, which also 
constitutes a factor impairing the sealing performance of 
the dust lip. 

MEANS FOR SOLVING THE PROBLEMS 

[0007] The present invention has been made with a 
view toward solving the above problems. It is an object 
of the present invention to provide a ball joint which en- 
hances the sealing performance between the boot seal 
and the ball shank and which can maintain this sealing 
performance even during swinging motion of the ball 
shank with respect to the holder, making it possible to 
completely prevent intrusion of dust and muddy water 
into the ball reception portion of the holder to thereby 
secure a satisfactory movement performance for a long 
period of time. 

[0008] The ball joint according to the present invention 
includes: a ball shank and a holder connected swingably 
and rotatably with each other; and a boot seal mounted 
between the holder and the ball shank, in which: the ball 
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shank is provided with a flange portion equipped with an 
abutment surface forthe boot seal, with a tapered surface 
inclined with respectto an axial direction of the ball shank 
being formed in an outer peripheral portion of the abut- 
ment surface; the boot seal is constructed of an annular 
fixation portion fixed to the holder, an annular seal portion 
tightening a shaft portion of the ball shank and held in 
press contact with the flange portion, and a seal main 
body portion connecting the fixation portion and the seal 
portion to form a retaining space for lubricant; and the 
seal portion has a side lip portion corresponding to the 
tapered surface of the flange portion and protruding so 
as to diverge obliquely, the side lip portion being held in 
press contact with the tapered surface when the seal 
portion is attached to the shaft portion of the ball shank. 
[0009] A side lip portion is formed on the seal portion 
of the boot seal, and this side lip portion protrudes so as 
to obliquely diverge in correspondence with the tapered 
surface of the flange portion. The seal portion exerts a 
shrinking force tightening the shaft portion of the ball 
shank, and there is exerted on the seal portion an axial 
force holding it in press contact with the flange portion of 
the ball shank. When the seal portion is attached to the 
shaft portion of the ball shank, the side lip portion is held 
in press contact with the tapered surface of the flange 
portion substantially from the front side due to those forc- 
es. As a result, if a force pulling the seal portion to the 
holder side is exerted due to tilting of the ball shank, dis- 
placement of the side lip portion on the tapered surface 
is reliably prevented, making it possible to reliably main- 
tain the sealed state between the seal portion of the boot 
seal and the flange portion of the ball shank. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 

Fig. 1 is a diagram showing a ball joint according to 
an embodiment of the present invention. 
Fig. 2 is a sectional view of a boot seal according to 
the embodiment. 

Fig. 3 is an enlarged view showing how a seal portion 
of a boot seal and a ball shank are held in contact 
with each other. 

Fig. 4 is a sectional view showing an example of the 
boot seal of a conventional ball joint. 

DESCRIPTION OF REFERENCE NUMERALS 

[0011] 1 ... ball shank, 2 ... holder, 4 ... boot seal, 10 ... 
columnar shaft portion, 13 ... flange portion, 14 ... abut- 
ment surface, 15 ... lock groove, 16 ... tapered surface, 
30 ... retaining space, 34 ... inner peripheral lip portion, 
41 ... fixation portion, 42 ... seal portion, 43 ... seal main 
body portion, 47 ... end surface lip portion, 48 ... side lip 
portion 



BEST MODE FOR CARRYING OUT THE INVENTION 

[0012] In the following, the ball joint of the present in- 
vention will be described in detail with reference to the 

5 accompanying drawings. 

[001 3] Fig. 1 shows a ball joint according to an embod- 
iment of the present invention. In the drawing, numeral 
1 indicates a ball shank, numeral 2 indicates a holder 
connected to the ball shank 1 swingably and rotatably, 

10 and numeral 4 indicates a boot seal mounted so as to 
cover the connecting portion between the ball shank 1 
and the holder 2. 

[0014] The ball shank 1 has a substantially columnar 
shaft portion 1 0 at the forward end of which a ball portion 

15 1 1 is formed. To realize a smooth sliding contact with the 
holder 2, the ball portion 1 1 is formed by welding to the 
shaft portion 1 0 a bearing steel ball of high sphericalness. 
At the end of the shaft portion 1 0 on the side opposite to 
the ball portion 1 1 , there is formed a male screw portion 

20 12; a flange portion 13 is provided so as to be adjacent 
to the male screw portion 1 2; using the flange portion 1 3 
as a seat surface, a connecting rod or the like forming, 
for example, a link mechanism, can be fixed to the ball 
shank 1 0 by a screw. 

25 [0015] The holder 2 is equipped with a ball reception 
portion 20 embracing the ball portion 1 1 of the ball shank 

1, and is equipped with a connecting portion allowing 
screwing of a connecting rod or the like. In Fig. 1, the 
connecting portion is hidden in the ball reception portion 

30 20, and is not shown in the drawing. In the upper portion 
of the ball reception portion 20, there is formed an open- 
ing 20a through which the shaft portion 10 of the ball 
shank 1 protrudes; the ball shank 1 can freely swing with 
respect to the holder 2 within the range of the opening 

35 20a. At the lower portion of the ball reception portion 20, 
there is formed a lubrication window 24 through which 
the spherical surface of the ball 1 1 is exposed; fit-en- 
gaged with the lubrication window 24 is a cap member 
26 for forming an accommodating portion 25 for lubricant. 

40 a resin liner 22 exists between the ball portion 1 1 of the 
ball shank 1 and the ball reception portion 20 of the holder 

2, and the ball portion 11 is in sliding contact with the 
resin liner 22 without being in direct contact with the ball 
reception portion 20. 

45 [0016] The boot seal 4 is mounted between the periph- 
eral edge of the ball reception portion 20 of the holder 2 
and the shaft portion 1 0 of the ball shank 1 , preventing 
intrusion of dust through the opening 20a onto the sliding 
surfaces of the ball portion 1 1 and the ball reception por- 

50 tion 20 and forming a retaining space 30 for supplying 
lubricant to the spherical surface of the ball portion 1 1 
exposed through the opening 20a. The boot seal 4 is 
molded from an elastic material such as rubber, and is 
freely deformable in conformity with the movement of the 

55 ball shank 1 so as not to hinder free swinging motion of 
the ball shank 1 . 

[0017] Fig. 2 shows the boot seal 4 in the state before 
its attachment to the ball joint. The boot seal 4 is formed 
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as a sack with both ends being open, and is constructed 
of an annular fixation portion 41 to be fixed to the periph- 
eral edge of the ball reception portion 20 of the holder 2, 
an annular seal portion 42 to be fixed to the shaft portion 
1 0 of the ball shank 1 , and a seal main body portion 43 
connecting the fixation portion 41 and the seal portion 
42. Further, the seal main body portion 43 is constructed 
of an outer peripheral wall 43a raised from the fixation 
portion 41 , an inner peripheral wall 43b extending verti- 
cally downwards from the seal portion 42 on the inner 
side of the outer peripheral wall 43a so as to overlap the 
outer peripheral wall 43a, and an S-shaped bent portion 
43c connecting the outer peripheral wall 43a and the in- 
ner peripheral wall 43b to each other. When the ball 
shank 1 is caused to swing, the inner peripheral wall 43b, 
which is continuous with the seal portion 42, and the S- 
shaped bent portion 43c undergo elastic deformation in 
conformity with the swinging of the shaft portion 10; on 
the side where the ball shank 1 is tilted, the inner periph- 
eral wall 43b and the S-shaped bent portion 43c are fold- 
ed so as to overlap the outer peripheral wall 43a. On the 
opposite side, the S-shaped bent portion 43c expands 
between the outer peripheral wall 43a and the inner pe- 
ripheral wall 43b so as not to hinder the swinging of the 
ball shank 1 so thatthe bootseal 4can followthe swinging 
of the ball shank 1 with ease. 

[0018] Further, as shown in Fig. 3, the fixation portion 
41 is equipped with a metal reinforcing ring 46 to be en- 
gaged with the peripheral edge of the ball reception por- 
tion 20 of the holder 2; even if the boot seal 4 is deformed 
as a result of following the swinging of the ball shank 1 , 
the fixation portion 41 is prevented from being detached 
from the ball reception portion 20. The reinforcing ring 
46 is embedded in the fixation portion 41 formed of a 
rubber material, and solely a claw portion thereof en- 
gaged with the ball reception portion 20 is exposed to 
the inner side of the fixation portion 41 . At the peripheral 
edge of the ball reception portion 20 to which the rein- 
forcing ring 46 is fixed, there is provided a mounting por- 
tion 23 in the form of an annular cutout; the inner diameter 
of the reinforcing ring 36 is somewhat smaller than the 
outer diameter of the mounting portion 23. Thus, when 
fixing the fixation portion 41 of the boot seal 4 to the ball 
reception portion 20, a dedicated jig (not shown) is 
caused to abut the fixation portion 31 from above, and 
the fixation portion 41 is forced into the annular mounting 
portion 23 of the ball reception portion 20. As a result, 
the reinforcing ring 36 is forced into the ball reception 
portion 20; even if the boot seal 4 is deformed as a result 
of following the swinging of the ball shank 1 , it is possible 
to prevent detachment of the fixation portion 41 from the 
ball reception portion 20. 

[0019] To prevent leakage of lubricant from the lubri- 
cant pocket 30, the seal portion 42 is fit-engaged with 
the shaft portion 10 of the ball shank 1 with some inter- 
ference, and is attached to the shaft portion 1 0 by being 
forcibly opened. The seal portion 42 is in contact with the 
corner portion where the shaft portion 1 0 of the ball shank 



1 and the flange portion 13 cross each other; by utilizing 
the urging force generated due to the elastic deformation 
of the seal main body portion 43, it is pressed against an 
abutment surface 14 situated on the ball 1 1 side of the 

5 flange portion 1 3. Further, the shaft portion 1 0 of the ball 
shank 1 has a lock groove 15 that is adjacent to the flange 
portion 13, and the seal portion 42 is fitted into the lock 
groove 15. As a result, the seal portion 42 is prevented 
from slipping down with respect to the shaft portion 10, 

10 andthe bootseal 4can reliablyfollowthe swinging motion 
of the ball shank 1. 

[0020] On the inner peripheral surface of the seal por- 
tion 42, there are formed a plurality of inner peripheral 
lip portions 34 to be held in press contact with the shaft 

15 portion 1 0 of the ball shank 1 . More specifically, a plurality 
of grooves are formed in the inner peripheral surface of 
the seal portion 42 so as to extend circumferentially, and 
a plurality of innerperipheral lip portions 34 protrude while 
being divided by those grooves, preventing leakage of 

20 lubricant and intrusion of dust into the retaining space 
30. Further, also from the upper surface of the seal por- 
tion 42 abutting the flange portion 1 3 of the ball shank 1 , 
there protrudes an end surface lip portion 47, which is 
held in press contact with the abutment surface 1 4 of the 

25 flange portion 13, whereby sealing is effected between 
the seal portion 42 and the flange portion 13. That is, a 
plurality of seal lips 34, 47 exist on the seal portion 42, 
and those seal lips 34, 47 are held in press contact with 
the shaft portion 1 0 and the flange portion 1 3 of the ball 

30 shank 1 , whereby the sealing performance between the 
seal portion 42 and the ball shank 1 is enhanced, thereby 
reliably preventing leakage of lubricant in the retaining 
space 30 and intrusion of dust from the outside into the 
retaining space 30. 

35 [0021 ] Further, the flange portion 1 3 of the ball shank 
1 has on the outer peripheral side of the abutment surface 
14 a tapered surface 16 that is inclined with respect to 
the axial direction of the ball shank 1 , and a side lip portion 
48 protruding from the seal portion 32 covers the tapered 

40 surface 16. The side lip portion 48 is provided near the 
corner portion in the outer periphery of the seal portion 
42, and protrudes so as to diverge obliquely on the radi- 
ally outer side of the seal portion 42, the side lip portion 
48 being in intimate contact with the tapered surface 1 6 

45 of the flange portion 13. 

[0022] As stated above, the seal portion 42 exerts a 
shrinking force to tighten the shaft portion 1 0 of the ball 
shank 1 , and is pressed in the axial direction of the ball 
shank 1 against the abutment surface 14 of the flange 

50 portion 13, so the side lip portion 48 is pressed against 
the tapered surface 16 of the flange portion 13 by the 
resultant force of those forces. That is, substantially from 
the front side, the side lip portion 48 is held in press con- 
tact with the tapered surface 1 6, which is formed so as 

55 to be inclined with respect to the axial direction of the ball 
shank 1. As a result, the side lip portion 48 and the ta- 
pered surface 16 of the flange portion 13 are held in in- 
timate contact with each other, whereby there is formed 
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on the outer side of the end surface lip portion 47 a seal 
lip for preventing intrusion of dust, thereby further en- 
hancing the sealing performance between the seal por- 
tion 42 and the ball shank 1 . 

[0023] Further, a force for holding the side lip portion 
48 in press contact with the tapered surface 16 of the 
flange portion 13 is generated as the resultant force of 
the shrinking force in the radial direction of the seal por- 
tion 42 and the urging force in the axial direction, so even 
if the ball shank 1 swings and the seal main body portion 
43 is changed from the bent state to the expanded state, 
it is possible to suppress a reduction in the press contact 
force of the side lip portion 48 with respect to the flange 
portion 13, making it possible to maintain the sealed state 
between the side lip portion 48 and the tapered surface 
1 6 of the flange portion 1 3. Thus, it is possible to prevent, 
as much as possible, the sealing performance between 
the ball shank 1 and the boot seal 4 from being impaired 
as a result of swinging of the ball shank 1 . 



Claims 

1 . A ball joint, comprising: 

a ball shank (1) and a holder (2) connected 
swingably and rotatably with each other; and 
a boot seal (4) mounted between the holder (2) 
and the ball shank (1), 

wherein the ball shank (1) is provided with a flange 
portion (1 3) equipped with an abutment surface (1 4) 
for the boot seal (4), with a tapered surface (16) in- 
clined with respect to an axial direction of the ball 
shank (1 ) beingformed in an outer peripheral portion 
of the abutment surface (14), 
wherein the boot seal (4) is constructed of: 

an annular fixation portion (41 ) fixed to the hold- 
er (2); 

an annular seal portion (42) tightening a shaft 
portion (10) of the ball shank (1) and held in 
press contact with the flange portion (13); and 
a seal main body portion (43) connecting the 
fixation portion (41) and the seal portion (42) to 
form a retaining space (30) for lubricant, and 

wherein the seal portion (42) has a side lip portion 
(48) corresponding to the tapered surface (1 6) of the 
flange portion (13) and protruding so as to diverge 
obliquely, the side lip portion (48) being held in press 
contact with the tapered surface (1 6) when the seal 
portion (42) is attached to the shaft portion (10) of 
the ball shank (1). 

2. The ball joint according to Claim 1 , wherein the seal 
portion (42) is equipped with: 



an end surface lip portion (47) pressed against 
the abutment surface (14) of the flange portion 
(13); and 

an inner peripheral lip portion (34) radially tight- 
5 ening the ball shank (1). 

3. The ball joint according to Claim 1 , wherein the shaft 
portion (10) of the ball shank (1) has a circumferential 
lock groove (15) into which a seal portion of the boot 
seal (4) is fitted. 

The ball joint according to Claim 1 , wherein the seal 
main body portion (43) of the boot seal (4) undergoes 
elastic deformation in a state in which the boot seal 
(4) is fitted between the holder (2) and the ball shank 
(1), the seal portion (42) being urged toward the 
flange portion (13) of the ball shank (1) as a result 
of this deformation. 

The ball joint according to Claim 4, wherein the seal 
main body portion (43) is constructed of: 

an outer peripheral wall (43a) raised from the 
fixation portion (41) ; 

an inner peripheral wall (43b) extending verti- 
cally downwards from the seal portion (42) on 
an inner side of the outer peripheral wall (43a) 
so as to overlap the outer peripheral wall (43a); 
and 

an S-shaped bent portion (43c) connecting the 
outer peripheral wall (43a) and the inner periph- 
eral wall (43b) to each other. 
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ball shank (1) and which can maintain this sealing 
performance even during swinging motion of the 
ball shank (1) with respect to a holder (2), 
making it possible to completely prevent intrusion 
of dust and muddy water into a ball reception 
portion (20) of the holder (2). The ball shank (1) 
is provided with a flange portion (13), with a 
tapered surface (16) inclined with respect to an 
axial direction of the ball shank (1) being formed 
on the flange portion (13). The boot seal (4) is 
constructed of an annular fixation portion fixed 
to the holder (2), an annular seal portion (42) 
tightening a shaft portion (10) of the ball shank 
(1) and held in press contact with the flange 
portion (13). The seal portion (42) has a side lip 
portion (48) corresponding to the tapered surface 
(16) of the flange portion (13) and protruding so 
as to diverge obliquely, the side lip portion (48) 
being held in press contact with the tapered 
surface (16) when the seal portion (42) is 
attached to the shaft portion (10) of the ball 
shank ( 1 ) . 
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